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four decades. For a multi-decadal analysis period,
LTAR sites could be used to establish universal
climatic descriptors and response variables (c.g.,
productivity, watershed runoff/erosion, pest severity).
From this continental-scale assessment, we can begin
to understand the sensitivity of agricultural systems
to changes in the hydro-climatic conditions across
the US and North America.

Conservation and environmental quality: Historical
advocacy for soil conservation and the evolution of
cropping systems, planting technologies, pest control
options and tillage practices have produced gradual,
but profound, changes in US farming systems. The
diverse soil, water, air, pest, and environmental
quality data sets of LTAR offer a unique opportunity
for retrospective analysis of the beneficial and
unintended consequences of conservation practices
and programs, from no-till to nutrient and pest
management. Ecosystem services can be evaluated
as a result of long-term landscape changes, such

as, agriculture to urban use, natural ecosystems to
agriculture, and restoration of natural ecosystems on
former agricultural lands.

Socio-economic viability and opportunities: There is
increasing interest in the potential for use of market
forces to encourage producers and landowners to
adopt new systems or practices to protect water, soil,
and atmospheric resources. LTAR data sets can be
used to quantify impacts of practices on the desired
endpoints and to improve and validate models that
are a part of environmental marketing and trading
programs in the government or private sector.

LTAR Information Management System (IMS)

The LTAR IMS provides protocol and services for
collection, verification, organization, archives, access,
bases for analyses, and distribution of data associated with
LTAR network activities. Access to all LTAR information
will be organized through a web-based LTAR portal

(Fig. 4). The goal of information management is to build
and maintain an archive of LTAR data files that are fully
documented, error free, and organized in useful ways.

Our protocol for data collection and processing seeks
maximum interaction between researchers and any data
users. Development and implementation of the LTAR IMS
system will occur under the currently constituted USDA
Big Data and Computing Initiative.

Site and data management involvement will begin with
the completion of a site-based research metadata survey

by researchers; this will alert the LTAR network regarding
any specific study and potential LTAR data sets. Once

the LTAR IMS is implemented, researchers will then
complete the required metadata documentation. All
metadata documentation must be provided with any data
set made available through our Web-based LTAR data
portal. The final responsibility for quality assurance (both
in data and documentation content) will rest with the
principal investigator who submits the data for inclusion
in the LTAR IMS.

CONCLUSIONS

A key expectation of LTAR is application of research
results to solve critical challenges facing agriculture.
Because research-based applications and their outcomes
are impacted by continually-changing trends, demands,
and innovations, the LTAR SRS exploits a mixture of
data from on-going networked science, new cross-site
experiments, and long-term historical measurements.
The long-term integration of foundational science with
long-term, multi-location experimental data underpins
the provision of key LTAR products: new knowledge

of processes and systems, new technologies and
management practices, improved agro-ecological models,
and comprehensive, accessible data. Ultimately, LTAR
is expected to provide a wide array of clients, partners,
and stakeholders with four basic outcomes: applications
of new technologies, predictions of resource responses
to system drivers, linkages to other networks, and
educational outreach.

This brief overview of the development and content of
the LTAR Shared Research Strategy is intended to give
conference participants a broad understanding of the
scope and direction of the LTAR network. For more
detailed discussions, the readers are referred to the full
LTAR-SRS document (Bryant et al. 2013).
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Figure 4—A conceptual model for a data portal framework of LTAR Information Management System providing
public access to source data, integrated data, derived data products and data interpretations (adapted from

Peters, 2010).
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